Introduction
The operation of a gyro-multiplier is based on the traditional electron cyclotron resonance maser (ECRM) and frequency multiplication [1, 2] . It is attractive in the terahertz band as the required strength of the external magnetic field is greatly reduced, compared to the traditional low-harmonic gyrotrons. One of such devices has been demonstrated numerically in the University of Strathclyde, showing simultaneous generation of radiation at 342 GHz with the fundamental TE 1,3 mode and at 1368 GHz with the fourth harmonic TE 4,9 mode [2] . However, it is known that most of the applications will require single frequency and well collimated wave beam, the generated high-order waveguide modes should be separated and transformed into quasi-Gaussian beams.
In this presentation, our work on the development of an output system for the gyro-multiplier will be described, which consists of a QMC for the transformation [3] and a FSS for the separation [4] . As the designed QMC has been reported elsewhere [5] , this paper focuses on the design, fabrication and testing of the required FSS. Figure 1 shows the schematic view of the output system for the gyro-multiplier. The generated high order waveguide modes are directionally radiated by the Vlasov launcher and adjusted by the subsequent mirrors. The converted quasi-Gaussian beams are then directed to the FSS. The low frequency (LF) content and the high frequency (HF) counterpart are separated by the FSS. 
System Layout

Simulation of FSS
With the designed QMC, both modes can be converted into linearly polarized wave beams with energy transfer efficiencies higher than 90% [5] . To separate the two quasi-Gaussian beams, a FSS is designed by periodic circular perforations of a copper slab, as shown in Figure  2 . To avoid the insertion loss at 1368 GHz and lower the fabrication requirement, the designed FSS will reflect the high frequency content while transmitting the low frequency counterpart at 342 GHz. The radius of the circular perforation and the distance between two adjacent holes are designed as 0.24 mm and 0.81 mm, respectively. The thickness of the slab is 0.12 mm. 
FSS LF
HF
The above design is characterized with CST Microwave Studio [6] . Since the available etching technique provides a fabrication error right below 0.02 mm regarding the diameter of the holes and the FSS becomes more sensitive to the fabrication error as the incident angle ( ) increases, the angle of incidence is chosen as 20°. The simulation results in Figure 3 (a) and 3(b) demonstrate transmission coefficients (S 21 ) of -0.12 dB at 342 GHz and that of -26.57 dB at 1368 GHz. This implies that the separation of the two frequencies can be realized with good isolation. The performance of the FSS satisfies the system requirement as varies from 17° to 23°. 
Prototype Fabrication and Testing
The sensitivity test regarding the radius of the perforation in Figure 4 (a) and 4(b) has shown that the precision provided by the etching technique meets the requirement of the above design. The prototype of the designed FSS has been fabricated as shown in Figure 5 . It is formed by an array of 31 × 31 perforations. The test of the FSS using a THz-TDS system [7] will be conducted in early 2016 and the results will be presented in the conference. 
Conclusions
In this paper, an FSS for the gyro-multiplier output system in the THz band has been studied. The results have shown that by combining the QMC and the FSS, the dual-frequency output from the gyro-multiplier can be separated and transformed into two quasi-Gaussian beams. The experimental results of the fabricated FSS will be presented in the conference.
